Combining citations and network analysis, this study examines information flows between 10 
the emergent Euro-state not only as a political-economic zone but, by virtue of privileging its network character (the so-called Euro-matrix), also as a specific kind of communicative space.
In the current literature, there are three main aspects of the EPS and each involves a different theoretical angle and methodological approach: the attention of national media for EU politics, the Europeanization of national media and the communicative exchange between national public spheres.
The first approach focuses on the attention of national media for EU politics and issues.
Typically, studies in this mode are based on content analysis methods that measure EPS by frequency of words that refer to EU affairs as proxy indicators of salience in European mass media, usually newspapers or television reporting (Gehards, 2002) . The most common result in this approach is that European news is dwarfed in comparison with national and regional issues (Machill, Bellet et al., 2006) . In terms of longitudinal trends, Meyer (2002) reports some increase in media attention towards European affairs during the 1990s with some important distinctions on the nature of media reporting. Interestingly, several studies seem to indicate that there is rather little variation in terms of national media attention on European issues. The dominant themes being discussed and reported in national media seem to vary little across the EU (Sievert, 1998; Medrano, 2001; Meyer, 2002) . The conclusion of this kind of research is that there is no EPS to speak of in a meaningful sense given the low salience of European issues in mass media, although the significance of the European dimension has increased slightly over the 1990s.
The second approach focuses on the Europeanization of national media (Koopmans, 2004; Risse, 2003; Trenz, 2004) . Studies of this kind are less pessimistic about the EPS. Concentrating on analysing media reporting on particular European issues, such as the debate over EU enlargement, the Lisbon Treaty, BSE, etc. (Koopmans and Erbe, 2004) . On European issues, differences across Europe are not particularly large, demonstrating similar level of attention, and more importantly several European themes are framed in rather similar ways across national media, leading to similar interpretative schemes and structures of meaning (Eder, 1998 (Eder, , 2000 Eder and Kantner, 2000; Van de Steeg, 2000) .
The third approach -the most relevant for this study -focuses on the communicative exchange between public spheres. Important within this approach is the notion of 'transnational public spheres' as formulated by Fraser (2007) in terms of discursive arenas and communicative circuits that 'overflow the bounds of nations and states' (Fraser, 2007: 7) . Other applications of this idea of transnational public spheres include the 'Islamic public sphere' or the 'diasporic public spheres '. Fraser (2007) has argued that until recently notions of the public sphere have been conditioned by a Westphalian political imaginary; in other words, they are framed in terms of bounded communities with their own territorial state.
Approaches of this kind are not limited by the level of normativity of the definition of
European public sphere they rely on 1 . As argued by Risse (2003:7-8) , the traditional approach to the EPS so far has been an essentialist position. Rather than entities awaiting discovery, public spheres and communities of communication emerge through social practices and interactions.
Europe is not an exception, it is unjustified to assume that European integration and institutions automatically lead to the emergence of a transnational public sphere. Bruggemann and Kleinenvon Konigslow (2009: 29) have argued in favour of differentiating between 'vertical' and 'horizontal' Europeanization. Vertical Europeanization denotes a process of paying closer attention to Brussels, while horizontal Europeanization stands for communicative linkages between different member states. Koopsman and Erbe (2004) argue that there are two distinct forms of horizontal integration: a 'stronger form' in which 'actors from one country explicitly address, or refer to actors or policies in another member state ' (Koopsman and Erbe, 2004, p.104) ; and a 'weaker horizontal integration', in which media cover debates in other member states. In order to investigate both forms of horizontal integration, the empirical focus is on communication flows and 'the relative density of public communication within and between spaces' (ibid.). A horizontal process of Europeanization can be studied in several ways. One theoretical and empirical possibility is in the form of information flows in terms of inter media observation and reference. Erbe (2005) distinguishes between four types of mechanism practiced by the media: 1) formal cooperation between media outlets; 2) inter-media observation, invisible to their audience and not explicit;
3) inter-media reference as news sources, in this case visible and explicit to their audiences; and 4) press reviews, in which media sources and personalities are acknowledged as political actors of their own and the quote each other's opinions (see Le Bart, 2004; Scherer and Vesper, 2004) . Erbe (2005) argues that all four types of linkages should be empirically studied so as to better understand the ways in which the media arena is inter-linked.
This study presents a novel and complementary approach to the study of information flows across Europe, focusing on inter media references as news sources and combining citation and network analyses. A network analysis of European newspapers based on citations is an empirical attempt to highlight inter-linkages among European media and might contribute methodologically to the study of a 'weak' form of European horizontal integration. A similar attempt was carried out by Peters (2003) that focused on comparing the density of communication flows between within and outside the EU boundaries, which found that no significant difference was present. The aims of this study are: first, to map out the network of information flows among elite newspapers of several European countries and their longitudinal evolution; second, to contribute to the methodological debate on how to investigate a weaker form of horizontal integration in the European communicative space. In order to do so this study combines two methodologies -co-citations mapping and network analysis -in order to identify the most central newspapers and their roles in the information flows across five European countries (UK, France, Spain, Germany and Italy).
Methodology
Studying information flows requires a multi-method approach, using two different methodologies, one for data gathering and organization, and one for data analysis. The first methodology has been widely applied in bibliometric studies to study 'knowledge flows'. In this field of study, citations of patents and scientific articles are used as a means to identify knowledge flows across institutions and geographical areas such as regions or countries.
Citations are considered as 'ties' and therefore as evidence of knowledge flows (Narin, Hamilton et al., 1997; Jaffe, Trajtenberg et al., 1993) . Moreover, relational data obtained from citation analysis are used to measure the level of integration between actors, institutions or regions.
The other methodology implemented in this study is social network analysis. According to Wasserman and Faust (1994) , social network analysis is based on the assumption of the importance of relationships among interacting units. A social network perspective encompasses theories, models, and applications that are expressed in terms of relational concepts or processes. According to Scott (1992) , social network analysis has emerged as a set of methods for the analysis of social structures, methods that are specifically geared towards an investigation of the relational aspects of these structures. One of the most important uses of network analysis is the identification of the 'most central' units in a network. Derived from social network analysis and inspiring this study is also the tradition of hyperlink analysis. Hyperlink structures are likely to be designed, sustained, or modified by website creators to reflect their communicative choices and agendas (Jackson, 1997; Pirolli and Card, 1999; Park, 2002) . 
Data Collection and Corpus building
Using citations as relational data enabled a network representation of information flows among the selected European newspapers to be conducted for each observation period. In order to be considered valid, a citation had to appear in an article's text. Press reviews were excluded; in other words, only citations within articles were counted. For every observation period, each newspaper's database was accessed to obtain citations of all other newspapers. Subsequently, data were organized in several adjacency matrices of co-citations.
Data were obtained mainly from the Lexis-Nexis electronic database of International National Newspaper Articles. Searching the Lexis-Nexis database was carried out using search Three criteria were applied for selecting newspapers, with a particular emphasis on data availability and access that restrained this analysis to five countries and 10 newspapers: first, the availability and access of electronic databases of articles of the past 10 years; second, elite newspapers were selected since they are national newspapers of public record and with the highest circulation possible; and third, the study aimed to have for each country two newspapers of different political orientation so as to test politically-based transnational alliances.
The time frame analysed ranges from January 2000 to January 2010 for a total of 10 years.
The corpus was organized into five observation periods, each containing all article citations for two years: P1=2000 and 2001; P2= 2002 and 2003; P3= 2004 and 2005; P4= 2006 and 2007; P5= 2008 and 2009 . Data for El Mundo were not available in P1 and therefore the cumulative network was computed for P2 to P5 (2002-2009) . The rationale behind having two years for each observation periods was to have adjacency matrices dense enough to enable meaningful network metrics computations and at the same time to retain sufficient detail for a longitudinal analysis.
Matrix procedure
Adjacency matrices were constituted for each corpus using citations' data obtained. Such matrix represents a graph with n nodes as an n by n matrix, where the entry at (i, j) is 1 if there is an edge from node i to node j, or zero if there is not. Weights of ties in each matrix represent the citation occurrences. In addition, separate matrices were created through grouping newspapers by political orientation and resulting in two matrices, a progressive and conservative one. 
Analysis
In this study, several network metrics are interpreted as indicators of different roles in the information networks. Thus, the 'in degree centrality' 4 of a newspaper is considered a measure of its 'importance' or 'prestige' because a newspaper with a higher in degree centrality develops many ties as many actors (other newspapers) seek direct ties to it. In the context of a citation matrix, to receive a tie means to be cited; hence in degree centrality is interpreted as an indicator of importance as source of information. Conversely, out degree centrality 5 stands for the number of ties (citations) that a newspaper establishes to other actors. Hence, out degree centrality is an indicator of a newspaper's information monitoring activity.
Once in and out degree centralities are available, it is possible to obtain a 'determination degree' measure. The determination degree 6 of an actor is the difference between its reception and its emission degrees relative to the number of all other actors in the network. Thus, the determination degree allows newspapers to be classified as producers and consumers of information. In addition to degree based measures, this study includes 'information centrality ', 7 which is a non-directional network metric. According to Stephenson and Zelen (1989) there is no reason to believe that communication between a pair of nodes takes place only on the shortest paths linking them (or geodesic path, where geodesics are defined to be locally the shortest path between points in the space). Hence, information centrality is an indicator of how information might flow through many different paths, weighted by strength of tie and distance.
Computing information centrality for each actor reveals how much an actor has control over the flow of information within a network. Hence, a higher information centrality value means that an actor plays the role of information 'gatekeeper'.
This study also analyses a number of structural network metrics, such as density, a centralization index, a factions' analysis and lambda set partitions. These indicators reveal structural features of the obtained networks. The weighted density of a network is the sum of all edged values divided by the number of all possible edges in that network. That is, with valued data, density is defined as the average strength of ties across all possible ties and refers to the degree of connectedness of a network. Network centralization index is an indicator of the degree of inequality or concentration in the distribution of flow centrality among actors of a network. It indicates the shape of the information flow among actors. Factions' analysis served the purpose of identifying subgroups within the overall network using a bottom-up approach -in other words, without superimposing any pre-selected grouping. Following a decomposition approach, on the other hand, a lambda set partitions analysis identifies a 'backbone network', one that if removed would cause the collapse of the network. Between being producers and consumers of information, their network positions allow them to reach and spread information across the network better than any other newspaper. There can be several determinants of this privileged position: successful strategic alliances with other newspapers, and complementarity with other news organizations, etc. The topic is interesting as a subject of a separate study but is outside this article's aims and scope.
Sub-networks
In this section I analyse groups of newspapers within the cumulative matrix applying two approaches, one bottom up and one top-down. First, a bottom-up strategy is adopted in two analyses, one that focuses on factions and another on lambda set partitions. The first technique recognizes factions emerging from the cumulative matrix. The second reveals the lambda set partitions. This considers whether there are certain connections in the network that, if removed, would result in a disconnected structure and therefore in the collapse of the network.
Subsequently, using a top down approach, the cumulative co-citation matrix was divided in two matrices defined by the political orientation of each newspaper, grouping them as conservative or progressive.
Factions are groupings that have high density of ties within a group and low between groups.
The results identified two significant factions as the optimal solution. In conclusion, a bottom up approach to identifying sub groups in the network reveals two factions that are not organized according to political orientation. However, taking into consideration the progressive-conservative grouping, the progressive network is more cohesive than the conservative one, thus indicating a higher tendency to monitor and cite each other. The
Guardian, The Times, El Pais, constitutes the most important sub network El Mundo and Le Monde, and they are at the core of the information flow of the overall network.
The following step was to analyse adjacency matrices for each observation period. The same network metrics computed for the overall matrix were applied to define actor level and structural properties of each network. Hence, this section presents the results of a longitudinal analysis of in degree 10 centrality, out degree centrality, 11 determination degree, information centrality and network density. Having obtained in degree and out degree values, the next step was to compute the determination degree of each actor to determine dominant and passive actors. Lastly, information centrality was computed to have a not degree-based centrality measure and a non-directional network metric. In this case, an actor that has high information centrality is at the centre of information flow regardless of its direction (citing or being cited). In the case of P1, not directly comparable to all other observation periods, Le Monde, followed by The Guardian and The Times had the highest level of information centrality. The Times + The Sunday Times centrality in the last period P5. The interpretation of this finding is that in later years the information flow is less clustered and this explains an overall decline in information centrality.
This is evidence for a more even and widespread information exchange among European
newspapers. An interpretation that is confirmed by another network metric: the network centralization index, discussed in the next section.
Structural features
Using valued data, network density is defined as the average strength of ties across all possible ties and is considered as the degree of connectedness of the newspapers' network of citations.
Thus, it assumes the meaning of the degree of information exchange in the overall network. A higher or lower level of network density can be interpreted as a measure of more or less horizontal integration across European newspapers. 
Conclusions
This study has identified a network of information flows based on monitoring and references among several elite European newspapers, and it reveals their network roles, the structural feature of the network and the longitudinal evolution of both. The methodology applied for studying information flows can enrich the debate on the inter-media references as a proxy for a weaker form of horizontal integration among European media (Koopmans and Erbe, 2004) .
Results indicate that The Times and The Guardian are the most quoted by other newspapers.
The top monitors of information are The Guardian and El Pais, closely followed by Le Monde.
The Times is also the leading producer of information, followed by Le Monde; these are highly However, network centralization index is also lower in these years, suggesting a more inclusive network and therefore a more evenly distributed information exchange among newspapers.
Thus, network level data indicate a less dense but more balanced network of information flows among European newspapers that can be interpreted as a signal of a qualitative transformation of the European communicative exchange. This finding informs about the qualitative aspects of a horizontal integration, rather than only the quantitative aspects expressed by network density.
Monitoring levels of cohesiveness, integration and intensity of interactions in the information flows between European newspapers should be one of a set of indicators based on different methodologies applied to the study of the communication exchange and horizontal integration n Europe, as suggested by Erbe (2005) , which should therefore including other types of intermedia linkage activities, for example press reviews. A useful follow up to this study would thus be to include other national newspapers from additional European countries and possibly more newspapers for each country, resulting in a more comprehensive network. However, limitations in retrieving newspapers articles from digital archives are still an obstacle. And, indeed, the limitation of this study consists in having data for five countries and 10 newspapers. Yet, as improvements in databases are frequent, the hopes are that it will be possible in the near future to include a wider range of actors and perform further analysis. The same methodology of this study can be applied to track initiators of a particular topic among European newspapers. It should be feasible to identify the most central newspapers across several European countries on a given issue and their role in longitudinal terms.
In conclusion, a network approach to studying the horizontal integration between European mass media outlets in terms of information flows is beneficial and complementary to the current content analysis and qualitative methodologies. This study presents an example of one dimension of the European communication transnational exchange that can be empirically explored and can contribute to current methodological and theoretical debates on the European public sphere.
1 Often the EPS is conceptualized as an idealized picture of homogenous national public sphere transferred to a panEuropean level. However, the prevailing view in communication research is that a pan-European public sphere independent of individual states does not exist and it is also regarded as relatively improbable that there will be a development towards it in the medium term (Gerhards, 2002: 142) .
12 T-test for network densities compares the densities of two relations for the same set of actors, and calculates estimated standard errors to test differences by bootstrap methods. This is a test for a difference in the mean tie strengths of the two relations. Paired one way t-tests: P2-P3, t (8) = 0.2593, p < .001; P3-P4, t (8) = 0.3574, p < .001; P4-P5, t (8) = 1.1072, p < .05. 
